Differential sensitivity of fibroblasts to epidermal growth factor is related to cyclic AMP concentration.
The differential sensitivity of various cell lines to the mitogenic effects of epidermal growth factor (EGF) was investigated. Two lines of evidence suggest that cellular capacity to respond proliferatively to EGF is related to intracellular cyclic AMP concentration. First, the ability of three density-arrested cell lines to synthesize DNA in response to EGF was directly proportional to the basal cyclic AMP level of the cells at quiescence. Second, treatment of cultures with various agents known to promote intracellular cyclic AMP accumulation increased the sensitivity of all three cell lines to EGF. The mechanism whereby cyclic AMP modulates EGF responsiveness is not known; cholera toxin did not affect the cellular capacity to bind or internalize and process EGF. Although platelet-derived growth factor (PDGF) had no effect on cyclic AMP levels, transient treatment of quiescent cultures with this polypeptide also enhanced EGF sensitivity. In agreement with previous data and in contrast to cholera toxin, PDGF induced the down-regulation of EGF receptors in the three cell lines. These data suggest that the capacity of various cell types to respond to EGF is subject to both intracellular regulation by cyclic AMP and extracellular modulation by factors such as PDGF which can affect EGF receptor activity.